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(54) Disposable absorbent aiUcte liavlng a decoupled absorbent structure and l>elng capable of 
seH-sliaping in use 


(57) A disposable ab6ort)ent article which Is sub- 
stantially flat prior to use for wearing acQacent a bocty 
cfischarge area having a body fadng surface and a gar- 
ment facing surfaca The disposable absort>ent artde 
coiTprises a Bquid pervious topsheet. a bacteheet and 
an absoit>ent core intermediate the topsheet and the 
badcsheeL The absorbent core has a body facmg sur- 
face and a garment fadng surface and comprises an 
escpandihg layer for expancfing the artide rrrto a tridin^ 
sional structure while being worn by a user. The 
expanding layer is activated t)y body fluids, and com- 
prises a number of smaDer elements that are decoupled 
from one another and are planar. 
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FIELD OF THE INVENTION 

The preseminventnn relates to disposable absorb- s 
ent artides. Disposable absorbent artides are consid- 
ered to be at)sort)ent devices desigried to be worn 
externally of the txxJy by a user and to receive fluids cfis- 
charged from the body. In particular the present inven- 
tion relates to substantiaDy flat disposable absort>ent 10 
sanitary napkins* calarneriialSb'^irippntinerx^ 
pantiEners and (fiapers conpris i ng an expancfing layer 
for expanding the article Into a tridmensional structure 
while being worn a user. The expanding layer com- 
prises a nunrter of smaller elements ttiat are decoupled IS 
from one another and that are also copianar; the 
expanding layer is activated by bo(4f fluids and provides 
the article with a self-shaping capabffity during the usa 

BACKGROUND OF THE INVENTION 20 

In their basic form, disposable absort>ent articles 
conprise an at)6orfoent core interposed between a per- 
vious txxfy-contacting element (altemalively referred to 
as a topsheet or an overwrap) and an inpervious pro- 25 
tective bam'er (altemalively referred to as a backshe^). 
The absort)ent element is^ of course^ intervled to 
receive and contain the fluids (fisdiarged firom the body. 
The body-contacting element is intended to provide 
comfortable and dry-feeling contact with body surfaces so 
whOe allowing free pass^ of fluids therethrough into 
the absorbent element The protective barrier is 
intended to prevent the fluids which are expelled or 
which escape from the absort>ent element from soiling 
the useris garments. as 

In addition to tfie three functional elements men- 
tioned above* di sposable ak)6ort)ent articles are gener- 
ally provided with means for supporting the device 
adjacent the user's crotch area, even as the user 
moves, wtiere it can most effectively perform its 40 
intended function. Typically, absorbent articles as sani- 
tary napkins are preyed with an adhesive attachment 
means for securing the device to the inner crotch area 
of the user's undergarments. 

Improved fluid interceptk)n can occur if ttieabsort>- 4s 
ent article is in ctose oonlact with the body of the 
wearer. 

Wtule previously known ab6ort>ent artktes do per- 
form their intended function, each oonventkxial desipi 
can t)e further inproved in one or more of at>6ort>ency of so 
body fluids, protectkxi of the user's garments from coil- 
ing, and/br physk»l comfort to the user. 

With respect to disposable sanitary napkins several 
attempts have been made in the art to improve body 
contact with the wearer, and hence absorb flukls upon ss 
(fischarge and thereby irinimize soifing, by providing a 
sanitary napMn having an anatoinically shaped configu- 
ratk)n. particUarfy including those that are raised 


upwardly or humped ofi their medal portions so as to be 
near or in contact with the pudendal region when worn. 

On female users these sanitary napkins attempt to 
contact and absorb menses immecfiately as it leaves tfie 
vestibule. 

Some articles have also been deserved in which 
an ariatonrwaOy shaped oonfiguratkxi is provided duririg 
the wearing tinie, with the advantage of a better fit to the 
anatomy. 

US. Patent Na 3,736,931 disctoses a sanitary nap- 
kin having an outer non-corripressed layer of fluid 
at>soit)ent material and an inner core of highly com- 
pressed fluid absorbent material whwh is at least par- 
tially enctosed therein. The naplgn preferably is V- 
shaped in cross section and is arcfvshaped in its tongi- 
tudinal directkxi by de oompressk>n. When the napkin 
is wom the flud directs first into the inner compressed 
layer so as to cause it to sweO and to expand the outer 
norvcompressed layer in all directx)nSb thereby adjust- 
ing itself to each wearer. 

The sanitary napkin expands upon fluki absorption 
and m^ acljust itself to the user^ anatorny. but since it 
is not flat prior to use it may be cunt?eisarne to package 
and to handle: morecver, the eopanskm takes place 
mainly in lateral drectk)n, so achieving an effective seal 
against the inner side of the thighs and at both sides of 
the vaginal orifwe; therefore the structure is neither 
capable of forming a convex upward conffguratkxi nor it 
brings the absort)ent element in (firect contact with the 
pdnt of release of the fluki. 

According to U.S. Patent Na 3.512,530 a sanitary 
napkin is descnlied in which a oonrpressed regenerated 
oellutose sponge lajfer is combined to a larger fixous 
cellutose layer to form a mult^e ply at)sort>ent core. 
The compressed regenerated ceQuk>se sponge layer is 
positnned over the fibrous layer, and it is typk:a]ly cen- 
tered about it; it is intended as the primary absorbent 
element of the sanitary napkm, wh9e the fixous layer 
acts as a secondary or back up absort>er. 

The sanitary napldn may be therefore very thin prior 
to use, as compared to other sanitary products having 
the same ak)6ort>ent capacity. 

Although the compr e s se d regenerated ceiluk)6e 
sponge Isomer is capable of expancfing in Z-directk>n 
i9X)n flukJ absorption, the stnicture descrft>ed is not par- 
tKularty suitable to provide an Elective body contact 
with the wearers anatomy and might cause discomfort 
to the user due to the characteristics of the compressed 
regenerated celluk>se sponge material. partk»lariy 
whenilisdry. 

Morecver, when the expansion of the compressed 
regenerated ceilutose sponge layer starts from the point 
that is first reached by the fluid, it is restrained by the 
surrouncfing, still dry regk)ns of the sponge layer at least 
until they have received liquid by capiDary <fiffusk>n 
through the material itself. This may not allow an effec- 
tive welling, partkiularty under absorption of relatively 
smafl amounts of flud, due to the restraining effect of 
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the remaining portions of the material not yet reached 
k)y the fluid. 

The compressed regenerated cellulose layer may 
also be rather stiff in its dry slate if a higher density. 
wtBch is p a rt icularly useful for a rapid ab sorption and s 
(fiffusion of the fluid, is to be provided to overcome ttiis 
problem. 

EP Patent 293 208 B1 desa1t>es the use of multiple 
l^ers of compressed regenerated cellulose sponge 
sheets on a sanitery napkin as tfie sole at>sort)ent mate* io 
rial irstead of the usual cellulose pulp absort)ent core in 
order to obtain an at>soft>ent article of Improved 
strength and shape retainability in wet condrtior^ as 
compared to traditional absort)ent articles with fluff 
cores that tend Id be kvoken or to form lurnps in use. is 

The sfieets are provided with sfits in order to 
enhance tfieir fladbi%, with a k)etter comfort for the 
user, and to increase the fluid absorbing area. 

The sanitary napldn descnbed in EP patent 293 
208 B1 has a structure that is not specdicaDy intended 20 
to provide a seH shaping capat>Oity during the use taking 
advantage of tfie sweflnng of the absort>ent material, but 
rattier a better strength when wetted than articles using 
conventional, fluff-based absort)ent cores, and a better 
fleDdl)ifity and at>sort>ency rate as compared to articles 2s 
using the same compressed regenerated oellutose 
sponge material. 

The slits comprised in ttie sheets do nc/t solve the 
problem of the restraining effect against tfie swelling of 
the area that has already received the fliDd,perfonned 30 
by ttie surrouncfing material not yet reached by the fluid. 

In European appication EP96106724.6, fDed on 29 
Apra 1996, an at)sort)ent article is descrit>ed which 
comprises a l^^er for eoqpanding the article into a tridi- 
mensk)nal structure while being worn by a user; the x 
expancfing layer is activated tjy txxty fluids and com- 
prises irK9sk)ns on at least its txxiy facing surface or its 
garment facmg sirtace tfiat are arranged in a closed 
array of intersecting linesw 

The indskvis provide tfie expancfing layer with the 40 
capability of achieving a high degree of swelling even in 
localized areas and ifxm activation t>y small arnouits of 
fluid. arvJ increase tfie flexMrty of the layer. The per- 
formance of ttie expand ng teyer can t>e Improved In 
teriic of aoq ui sitwn arid trarismissk)n of ttie t)ody fluids. 4S 
espedally in the case of sudden gushes, and on terms of 
a further re du ction in stffllness in order to acfiteve an 
even better flexftM&ty of tfie at>sort)erit artk:l& Moreover, 
a further imprcvement has k>een found wtien an exparxl- 
Ing layer provided witti adapted fluid a cqui si Bon/lians- so 
mission capat)ilities in various zones of tfie eacpand ing 
layer itself, in contiinati on witti a high degree of swell- 
ing. 

It Is an object of the present invention to provide an 
at)Sort>ent artkde capat)le of provkting an anatomically ss 
shi9)ed configuration for a ctoser body contact which is 
acfneved dicing ttie use upon activation by absort>ed 
txxty fluids, ¥vtiOe it is comfortable for tfie wearer, easy 


to produce and to package, and capable of achieving a 
high de^^ee of swelling even in focalized areas and 
upon activation small amounts of fluid, comt»ned 
witti the capabflity of a rapid acquisition and transmis- 
sion of body fhnds, particulariy when sudden gushes of 
flidd are po6sfolearKt/br viscous f yds like menses are 
to be managed, and witti an increased flexibifity. 

SUMMARY OF THE INVENTION 

The present Invention relates to (fisposaUe at>8ort> 
ent articles for wearing acljacent a body (fischarge area 
whch are suk>slantiaDy flat prior to usa The sttetan- 
tially fiat (fsposable absorbent article has a longitudinal 
centreOne and a lateral centreline orthogonal tfiereto 
tfiat define fon^tudlnal and lateral directions respec- 
tively and a Z-direction which is orthogonal to both of 
tfiem. The (fisposaUe at36ort>ent article comprises a Gq- 
ukl penrious topsheet. a bacteheet jdned to sakJ top- 
sfieet and an atisort>ent core Irtl^ikiecfiate tfie topsheet 
and ttie backsheet The term "sibstantially ftaT, as 
used herein, refers to articles wftich fiave their main 
extensfon in one plane in contrast to t>eing sfiaped. The 
absortient core comprises an expanding layer for 
eocpancfing ttie article into a tridimensfonal stnjcture 
wfiilet>eing worn by a user, whereon the e)q)anding l£^ 
is activated tjytxxiyflukls; the expancfing layer is delim- 
rted t>y a perphery and fias a txxty facing surface and a 
garment facing surface, and comprises a number of 
smafler elements ttiat are deooufiled from one anottier 
and are further ooplanar. 

BRIEF DESCPIPTIQN QF THE PPAWINQS 

While the specification concludes witti dalms par- 
ticularly pointing out and cfistinctiy claiming the present 
biventioa it is t)elraved tfiat tfie present invention will k>e 
t)etter understood from tfie lolfowing description in con- 
junction witti the foltowing (tawings: 

RGL 1 is a top plan view of one embocf ment of a 
sanitary napknn aooonfing toihe present nnvention: 
RGL 2 is a cross-sectional view of tfie sanitary nap- 
kin shown in FIG. 1 as taken atong a section line 
corresponding to ttie transverse centrelffie A-A; 
RGL 3 is a cross^ectional view similar to that of 
RGL 2. showing ttie sanitary napkin e99)anded into 
a tiicfimensfonal structure after activation durvig 
wear; 

RGL 4 sfK3ws an alternate embodiment of the 
expancfing layer fx an at)6ort>ent article accorcfing 
to the present invention; 

RGL 5 is a cross-sectional view of anottier embodi- 
ment of a sanitary napkin accorcfing to the present 
invention; 

RGL 6 is a cros&sectional view similar to that of 
RGL 2. shownng ttie sanitary napkin of FIGL 5 
CDcpanded in a tridimensional structure after activa- 
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tion during wear. 
DETAiLED DESCRIPTION OF THE INVENTION 

This invention relates to a disposable ab8ort>ent s 
artide wtuch exhbrts absort>ency for txxfi!y fhiicfe, the 
protection of the user's garments fronri soifing, hi^^ 
physical comfort to the user, and which is easy to pro- 
duce and topackaga The disposable dbsort>ent artide 
is descri)ed below by reference to a sanitary napkin or 10 
catamenial. The term "sanitary napkin", as used herein, 
refers to an artide vvhich is worn tyy feniales adjacent to 
the pudendal region and which is intended to absort) 
and contain the various body fluids which are (fis- 
charged from the body (ag., va^nal discharges, men- is 
ses» ar^Aor^urineTjand which is intended to be (fiscarded 
after a single usa The cSsposable ab8ort)ent artide is 
substantially flat prior to usa 

The term "Substantially flar. as used herein, refers 
to artides that have their main eodenston in one plane in so 
contrast to t)eing shaped. In a preferred embocfiment a 
substantially flat artide wiH have an at>sort)ent core of 
ccmstant thtckness or. at least wiD have an at>sort)ent 
core that is not shaped in a direction whfch is orthogonal 
to the absoibent core Itself. This does not exdude a 2s 
general curvature of the absoft>entoora will be appar- 
ent to ttie man skaied in the art to which extent prodiJds 
can deviate from absolute flat shape and still benefd 
from the during ttie use shaping aooording to the 
present onvention. 30 

Sanitary napkins with tongitudinal side cuffiB. whKh 
may be optionally elasticated, and sanitary napkins with 
a moderate curvature are ther^e within the scope of 
the present invention, provided that their absoft>ent core 
isnotshapedpriortouseinadrectionthatisorthogo- as 
nal to the abGort)ent core itself. 

The term "^se", as used herein, refers to the period 
of time that starts when tfie absort)ent artide is actually 
put in contact with the anatomy of the user. 

The terns "joined" or "affixed", as used herein, 40 
encompasses oon fjguiati ons whereby afiist member is 
<&ectly connected to a second member and oonfigiro- 
tk)ns wheretiy a first member is incfirectly connected to 
a second member by connecting the first member to 
interrnecfiate merrtes wNch in turn are connected to 45 
tfie second member. 

The term "decoupled*, as used herein, refers to 
smaQer elements that together constitute a larger de- 
ment, whfle being cfistinct from one another, even 
though they can be in contact; all the smaDer elements, so 
or at least part of them, can be joined or affixed to a 
common substrate to be held together whOe stiD being 
decotpled. provided they are not substantially joined or 
affixed to one another. 

The term "coplanar". as used hereia refers to ss 
decoipied elements that are on the same surfaca 
which saitie surilace is substantially flat in the sense 
explained abova 


Interiabiat devnes which reskle partially within and 
partially external of the wearer^ vestibule are also 
wrttiin the scope of this invention. As used herein, the 
term "pudendaT refers to the externally vist)le femafe 
genitalia and is limited to the labia majora, the labia 
nvnora. the cStoris. and the vestibule. 

In RGS. 1 and 2. one preferred embodiment of a 
sanitary napWn 20 of the present invention is shown. 
Fig. 1 is a plan view of the sanitary napkin 20 of the 
present bwention in its flat-out state prior to use with 
portions of the structure being cut-away to more dearly 
show the construction of the sanitary napkin 20 and witti 
the portion of the sanitary napkin 20 which faces or con- 
tacts the wearer Oriented towaids the viewer. As shown 
nn FIGS. 1 and 2. the sanitary napkin 20 preferably com- 
prises a liquid pervious topsheet 24, a liquid impervious 
backsheet 26 joined to the topsheet 24. and an absort)- 
ent core 28 intermecBate ttie topsfieet 24 and the back- 
sheet 26; the abeort)ent core 28 comprises an 
expanding layer 46 for eo^tanding the sanitary napkin 
into a trk fim en sto nal structure while being wom by a 
user. 

In a preferred embodiment of ttie present invention 
iDustrated in FIGS. 1 to 3, the absoibent core 28 com- 
prises the expanding layer 46 and a separata substan- 
tially non e)9>anding absoibent element 44 joined 
togettier and in face to face relationsh ip to each ottier. 
the expancfing layer 46 being positioned between the 
topsheet 24 and the absoit>ent element 44. 

The ab6ort)ent element 44 and the expanding layer; 
46 may be associated in any suitable manner to form 
the at)sort>ent core 28. Suilat)le mann^ indude; but 
are not limited to. associating the at>sort>ent element 44 
and the expanding layer 46 with adhesives such as tyy 
spray-glung or by applying lones or spots of adhesive 
between theia Alternertively. or adcfitionally, the asso^ 
ation between the layers may be achieved by fi>re 
entanglement or by a plurality of cfisaete fusion bends. 

Alternatively, the expanding layer 46 may constitute 
the entire absoit>ent core 28. 

The abeort)ent capacity of the sbsotbertt core 2B 
shoukJ be compatible with the intended body fluid toad- 
ing for the sanitary napkin 20. Furtfier. the overall 
absoibent capacity of the absorbent core 28 may be 
varied to accommodate wearers ranging in the 
eocpected amount of body fluid voluma l=br nnstanca a 
different ab60rt)ent capacity may be utaized for sanitary 
napkins intended for day time use as compared with 
those intended for nighttime use. or for sanitary napkins 
Intended for use tyy teenage females as compared wHh 
1tK)se intended tiy more mature women. 

The sanitary napkin 20 has two surfaces, a body 
contacting or fadng suriaca and a ^ment facing or 
contacting surfaca The absort)ent core 28 has corre- 
sponcfing body fadng and garment fadng surfaoea The 
sanitary napkin 20 has two centrefines, a fen^tudinal 
oentreOne GO and a transverse centrefine A-A orthog- 
onal thereta The term "longitucfinar, as used herein. 
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refefs to a line, a)ds or directkm in the plane 
itary napkin 20 that is generally afigned with (e.g., 
approximately parallel to) a vertical plane wtvch bisects 
a standing wearer into left and right txxiy halves when 
the sanitary napWn 20 is worn. TTie terms transverse" 
or lateraT, as used herein, are interchangeable^ and 
refer to a line, axis, or direction which Ges wrthin the 
plane of the sanitary naf^n 20 and is generally perperv 
(ficular to the tongducfinal direction. The ZHfirection is 
orthogonal to txrth the longitijcfinal and lateral directions 
of the sanitary napkin 20 and extends outwardly from 
ttie plane off the sarvtary napkin 20. which is defined by 
the k)ngltucfinal centreGne OO and the lateral centreline 
A-A. The term "tongitucfinaOy oriented" refers to a direo- 
tk)n ±45 degrees of the longitudnal direction In the 
plane of tfie sanitary napkin 20; the term "laterally orl- 
ented" refers similar^ to any other directkm in the plane 
of ttie sanitary napkin 20. 

The bng edges of the sanitary napkin 20, wtiich are 
aligned with the tongitufinal centreloie OO, are the lon- 
gitudinal side margins of the sanitary napkin 20. The 
ends of the sanitary napkin 20 joining tfie k)ngitudinal 
side margins are the transverse erxis of tfie sanitary 
napkin 20. Collectively the tongftucfinal skie margins 
and transverse ends of tfie sanitary napkin 20 define its 
periphery. Similarty, tfie ab6ort)ent core 28 of the sani- 
tary napldn 20 have a periphery defined tjy atterriatively 
cfisposed fengHudinal side margins and transverse 
ends. 

Tridlmensk>nal structures off the sanitary napkin 20 
are those in which the sanitary napkm structure is 
caused to ecpand, at least partially, in tfie Z-itirectkxi, in 
order to more ctosely oonfDrm to the userls anatomy 
Said expansion preferably takes place in a directnn that 
goes from the garment facing surface towards tfie body 
fedng surface of the sanilary napkin 20. Rarticularty 
preferred are tridlmenswn a l structures with a convex 
upward configuration that are inclusive of, but not lim- 
ited ta inverted l>sfiapes or inverted V^fiapes^ with 
"convex uMord configuration" being meant a structure 
of the sanitary napkin tfiat is convex on its txxJy facing 
surface. With tfiese configurations tfie cross-sectional 
contour of the central portion of the sanitary napkin 
more ctosely matches the labia of the typcal wearer. 

The topsheet 24 is compliant soft feeling, and nor>- 
irrilating to tfie wearer's skm. Furtfier, the topsfieet 24 is 
riquid pervious, permitting liquid to reacfily penetrate 
through its tfiickness. A suitable topsheet 24 may be 
manufactured from a wide range of materiats such as 
woven and nonwoven materials; polymeric materials 
such as apertured formed thermoplastic films, aper- 
turedplastcfflms, and fiydioforined tfiermoplastic films; 
porous foams; reticulated foams; retk^dated thenmo- 
plastic films; and thermoplastk: scrims. Suitable woven 
and nonwoven materials can be comprised of natural 
fbres (ag., wood or cotton fibers), synttietic fixes (ag.. 
polymeric f3)res such as polyester, polypropylene, or 
polyetfiylene fbres); or from a combination of natural 


and synthetic f 3>res. 

A preferred topsheet comprises an apertured 
formed film. Apertured formed films are preferred for the 
topsheet because they are pervkxjs to body fluids and 

5 yet non-ebsoibent and have a reduced tendency to 
allow Squids to pass back through and rewet tfie 
wearer^ skin. Thus, the surface of the formed film which 
is in contact with the body remains dry. thereby reducing 
body sofling and aeatffig a more comfortable feel for the 

10 wearer. 

Suitable formed films are descra>ed in U.S. Pat No. 
3.929,135. issued to Thompson on December 30. 1975; 
Ua Pat No. 4.324.246. issued to fi^ufbne. et al. on 
Aprfl 13. 1982; US. Pat f^ 4.342,314, issued to Radel, 

15 etal. on Augusts. 1982: U.S. Pat l^kx 4,463.045. issued 
to Ahr, et al. on July 31, 1984; and U.a Pat Ho. 
5.006,394. issued to Baird on April 9, 1991. A preferred 
topsheet for the ab6ort)ent artk:le of the present inven- 
tkm is a fonmed film described in one or more of the 

20 above patents and marketed on sanitary napkins tTy 
The Procter & Gamble Company of Cincinnati, Ohk> as 
"DRI-WEAVE". 

In a preferred embedment off the present inventfon, 
the body or exposed surface of the formed film topsheet 

25 is hydrophific so as to heljp fiqiid transfer throi^ the 
topsheet faster than if the body surface were not 
fiydrophBc so as to diminish tfie likelihood that meiv 
strual f lukf wifl f k3w off the topsheet rather than f kiwing 
into and being absorbed by the absort>ent cora 

30 The topsheet of the present invention is preferably 
capable off expanding as the sanitary napkin 20 
exparxis in a trkfimensional structure upon at>sorptk>n 
of kxxly fluids. This may be achieved when the topsheet 
is made of a material that is intrinskslly extensftrfe 

35 under the forces exerted by the exparafing layer 46. In a 
preferred emtxxfiment illustrated in FIGS. 1 and 2 the 
topsfieet 24 is provided with two pleats or folds 52 sym- 
metrically positnned at both skies of the kxigitudinal 
centreline OO and substantially parallel to it As shown 

40 In Fia 2 the topsheet 24 in each ptoat or fbU 52 is 
foMed twk:e on itself toward the kxigitudinal side mar- 
gins off the sanitary napkin 20. A single pl^ or fokJ or. 
attematively, more than two fokis may be also com- 
prised in the topsheet 24 without departing from the 

46 scope of the present inventton; the pleats or foUs may 
be generally ksngitucfnally or lateral^ oriented. 

The backsheet 26 is inpervfous to liquids (ag.. 
menses and/or urine) and is preferably manufactured 
from a thin plastic film, although other flexUe tiqukJ 

so impervious materials can also be used. In use, the 
kiacksheet 26 is interposed between the Absorbent core 
28 and tfie user% urxtergarments. The function of the 
t>acksheet 26 is to prevent exudates which may be 
expelled from or whx:h ffiadvertentiy bypass the absort)- 

55 ent core 28 from contacting and soiling the user's 
undergarments. The backsheet 26 can thus comprise a 
woven or nonwoven naterial. polymeric fOms such as 
themnoplastk: fims of polyethylene or polypropylena or 
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composite materials such as a fflnocoated nomraven 
material. Preferably, the bacteheet Is a polyethylene fOm 
t^iving a thickness of from stout 0.012 mm to atxxxt 
0.015 mm. The backsheet 26 is preferably embossed 
and^ matte finished to provide a more cfcithllkB 
ap pearance 

r ) In a preferred embodiment of the present invention 
the sanitary napkin 20 is also piDvkted with a panty fas- 
tening means, not shown in the figures Ibr daiity. which 
prcvkles means to attach the article to an urxfergar- 
ment For exanrple ttie panty fastening means may 
comprise a mechanical fastener such as hook and kxjp 
fasteners such as merited under the tradename VEL- 

, CRO. snaps or hokierB. Alternatively, the sanitary nap- 
kin 20 is fEffitened to the undergarment by mears of 
panty fastening adhesive on the backsheet 26. The 
panty fastening adhesive provides a means for securing 
the sanitary napkin 20 to the panty and preferably a 

^) mearis for securing tfie sanitary riapkin 20 when soiled 
I to the foM and wrap package for convenient dsposaL 
Typically, at least a portion of the garment facing surface 

; I of the bacteheet 26 is coated with adhesive to form the 
party fa^ening adhesiva Any adhesive or glue used in 

: the art for such purposes can be used for the panty fas- 
tening adfiesive herein. Pressure sensHive adhesives 

' > are most preferred. Suitable adhesives tndude Century 

' A-305-IV manufactured by the Century Adhesives Cor- 
poration of Columbus, Ohio, and Instant LOK 34-2823 

I manufactured by the f^Jational Starch and Chenrical 

I Conrpany of Bridgewater, New Jeisey, 3 Sigma 3153 
manufactured by 3 Sipna and FUler H-223aZP manu- 

; factured by the H.B. Fuller Ca 

\ The panty fastening adhesive is typically appfied to 

; the t>acksheett3yskyt coating or spraynng in various cfis- 
tritxition patterns^ such as e.g. oontinuous or cfisoontih- 
uous stnps, interniUent dots, random pattern spirals. 

The panty fastening adhesive is typkally covered 
with a remov^e release paper or fim in order to pre- 
vent the adhesive from drying out or adhering to anottier 
surface other than the panty prior to usa Any commer- 
cially available release paper or fam may be used Suil- 
able exanples include BL30MQ-ASILJQK EVOandBL 
30 MG-A SILOX 4 P/0 avaOable from Akrosfl Corpora- 
tion. 

If present as aiustrated in FIGS. 1 to 3. the sub- 
stantially non expancfing ab80rt>ent element 44 of the 
absofbent core 28 may be any absort>ent means whk:h 
Is generally conpressible, resiKent non-irritating to the 
wearers skin and capable of abeort>ing and oonta iren g 
body fluids. The at>sort)ent element 44 may be manu- 
factiired from a wide variety of liquid absort)ent materi- 
als commonly used in cfisposable sanitary napkins, and 
other disposable absort)ent articles. Examples of suita- 
ble ak)sort>ent materials include comminuted wood pulp 
(which is generally r^erred to as airfelt). aeped cellu- 
lose wadcfing, motfified cross-linked ceOUose fives 
(such as those descrl)ed in U.S. Patent Na 5.217.445 
is8uedto\bung.etal.onJune8. 1993).capiBaryGhan- 
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nel f a>res (that is. fixes having intrafft)re capillary chan- 
nels such as those descri)ed in U.S. Patent No. 
5.200.248 issued to Thompson, et al. on April 6, 1993), 
absort)ent foams (such as those descrbed in U.S. Pat- 
ent l^to. 5,260,345. issued to DesMaraiQ, et al. on 
November 9. 1993 and U.S. Patent Nkx 5.268.244 
issued to DesMaFajs.etaL on December 7. 1998). th^- 
mally bonded airiaid materials (such as those material 
deserted in U& Patent Appik»tion Serial fOa 
08^141.156. entitled "Catamenial Absort>ent Structures 
Having ThermaOy Bonded Layers For Improved Han- 
dling of Menstrual Ruids and Their Use In Catamenial 
P^ Having Improved Fit and ComforT fOed in the 
name of Richaids, et al. on October 21. 1993 (P&G 
Case 5051)). absorbent sponges, synthetic staple 
fixes, polymeric fibres. hydrogel4orming polymer gel- 
Gng agents, peat moss, or any equivalent materials or 
combinations of materials. Suitable absoft>ent cores 
comprising foams are described in European ApplN»- 
tions 0 598 833. 0 598 823 and 0 598 834. 

In ttie embodiment illustrated in FIGS. 1 to 3. ttte 
absort)ent element 44 of the absort)ent core 28 com- 
prises an absort)ent layer 30 made of a thermally 
bonded airiaid material tongitudinally foUed twice on 
itself and comprising particles of ab60rt)ent gelfing 
material ttierebetween. whk:h are not shown for clarity. 

As shown in FIGS. 1 and 2 ttie absori^ent core 28 
comprises an expanding layer 46 for expanding the san- 
itary napkin 20 into the desired tridimensional structure 
wfiQe the sanitary napkin 20 is t>eing worn. In an 
entxxfiment aiustrated in FIG^ 1 to 3 ttie expanskxi 
and ttie final shaping of ttie sanitary napkin 20 into ttie 
tridimensional structure is provided by the swelling. sut>- 
stantially in Z-cfirection. of ttie material ttiat constitutes 
ttie eoqmiding layer 46 and ttiat is activated difling wear 
by ttie absorption of body fluids. ^ 
c The «<panding layer 46 rw^aan^^ 
ttiat is capable of'SSgP^;;^;^^ 
sanitaiy ipapkin 20 into the desired tndimensk)nal struc- 
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Alter the absorption of body ftuicte and ttie sii>se- 
quent swelBng, ttie material of the expanc&ig layer 46 
must be soft, compliant conformable and resflient It 
rnust be cornpressisle such that it win deform under the 
relatively small forces that are experienced dimng nor- 
mal usa In addition to be oompressitile, ttie material of 
ttie expancfing layer 46 must be flexile and conforma- 
ble after swelGng so it can provide improved fit ttirough 
the topsheet 24 into and around the wearer^ labia and 
perineum when ttie tridimensional structure is formed 
during ttie wearing time. The ability to follow the topog- 
raphy of the anatomy wiD provide intimate contact witti 
ttie exposed genitalia of the female user. This helps pro- 
ynde k)etter fluid transfer from the user into the expand- 
nng layer 46. WhOe these characteristics of ttie 
expanding layer 46 allow for improved fit, ttiey also 
cause ttie product to be botti soft and comfortable for 
ttie wearer. 
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It is prefenred that the expandng layer 46 forms at 
least part of the body facing surface of the at>sortent 
core 28. In the enrtofiment illustrated in FIGS. 1 and 2 
the estpanding layer 46 is positioned over the absofbent 
element 44, in face to face relatidnship with it; it is rec- 
tangular and prefeiably narrower and shorter tfian the 
absort)ent element 44, as illustrated in FIGL 1, being 
centered about both the longitucfinal and transverse 
centreGnes O-O and A-A. As an altemative, different 
shapes are also possible for the expancfing layer 46. 
e.g. an fiourglasssfiapa 
"i^ The eo^mdaoQ layer 46 of the ab60ft)ent core 28 
A has a body facing surface and a garment facing surface 
^ and comprises a nunber of smaller elements 50 that 
liare decoupled, that is, are (fistinct from one another, 
and that together form the expancfing layer 46. The 
IsmaDer elements 50 are each capable of expanding 
IsUbstanfially in Z-dtredion upon activation by body flu- 
ids and are oofdanar, since tfiey lie on a same surface 
thattntheenixxfirnentillu^ratedlnFIQS. 1 to3ispar- 
aOel to the body facing surface of the absorbent core 28 
and is substantially flat prior to use. 

The expancfing layer 46 also comprises a body fac- 
ing surface aixJ a garment feeing surfEU^e, d^ined as the 
tm surfaces, typically parallel to one another and 
respectively facing the user's body and the user's gar- 
ment when the absortient article is being wom, that 
corrprise within them tfie smafler elements 50 constitut- 
_^[ng the expancfing layer 46. 
I Smaller elements 50 can be made in any regular or 
irregular shape: typicaDy Itiey comprise at least one flat 
face that is parallel to at least one of the body facing sur- 
^ fEK#e or of the garment facing surface of tfie expancfing 
; layer 46. A preferred shape is the paralleleppedal 
shape with two square bases being parallel to txjth the 
body facing surface and the garment fadng surface of 
the expanding layer 46, as Qlustrated in FIGS. 1 and 2, 
but alternate sh^)es are also possible; ag. srnaDer ele- 
ments 50 with cubic shape or cylindrical shape having 
tirctJar or oval bases, as wefl as smaller elements 50 
having the shape of a cone or of a pyramid, or of a trun- 
cated cone or truncated pyramid. In the two latter cases 
ttie two faces of tfie smaller elements 50 being parallel 
to the body facing suriiace and to the garment facing 
]8urfaoe respectively of the expanding layer 46 have dif- 
jferent surface areas. 

The smaller elements 50 that constitute the 
expanding layer 46 can aD have the same shape, or, 
alternatively, different sfiapes. 

Each smaller element 50 has its at least one flat 
face that is parallel to at least one of the body fadng sur- 
face or of tfie garment facing surface of ttie exparxiing 
layer 46 with a surface area that is greater than 0.2 
tm?: preferably, with a surface area comprised 
between 02 vnsr? and 100 nvrf . As used herein, the 
term 'surface area*, related to each smaller element 50, 
refers to the surface area as previously defined. The 
surface area can be the same for all the smaller ele- 


ments 50 tfiat constitute the expanding layer 46, or, 
alternatively, smaller elements having different surface 
areas can be comprised in different zones of the 
o^pandang layer 46, eg., smaller elements of smaller 
5 surface area can be comprised in the portion of the 
exparxJing layer 46 which is intertded to receive the fluid 
first; this can be the central portion of the expanding 
layer 46. 

The smaller elements 50 can oonprise void spaces 

10 51 between then^ as sfK>wn in FIGS. 1 to 3, or, alterna- 
tively, can t>e in contact to one another, provided that 
they are decoupled; the ycid spaces 51 can have the 
same size on the wfide extent of tfte expanding layer 
46, as aiustrated in FIG. 1, or their size can vary in dif- 

15 ferent zones of the expanding layer 46. 

The expanding l^er 46 is deOmited by a perphery 
53 that corresponds to tfie sfiortest closed boundary 
line that surrounds afl the smaller elements 50 of the 
expanding layer 46; in the embodiment Olustrated in 

20 FIG. 1 the periphery 53 is rectangular and oorrprises 
alternatively disposed longitudinal side mar^ns and 
transverse ends tfiat are paraDel to the corresponding 
elements of the periphery of the absort)ent core 2a 
ThesmaDer dements 50 can t>e joined or otherwise'^ 

25 affixed to a 8ut>strHte in order to t>e held together, proj 
vided tfiey are still decoupled from one anotfier, or; 
altematively, they can be laminated between two 8ut>^ 
strates. AO the smaller elements SO or only part of them 
can t>e joined to tfie sutistrate; the suk>stFate can k>e a 

30 separate.eiement or can comprise one of tfie elements 
tfiat constitute the sanitary naplon 20: tfie smaller ele- 
ments 50 can be joined to the substrate means of 
one of the methods known in the art ag. by gluing. The 
8uk)strate can form preferably tfie garment fteing sur- 

36 face of the expanding layer 46. 

Altematively, tfie substrate can t>e constituted by a 
net, for example a pofypropylene net of suitable thick- 
ness, with tfie smaOer elements 50 inserted wrtfiin tfie 
spaces delimited by the wires of the net 

40 In the embodiment illustrated in RGS. 1 to3allthe 
smaller elements 50 that constitute the expanding layer 
46 are joined at their garment facing suri^ to a siA>- 
strate 54 tfiat can have atxxit tfie same stiape and size 
of tfie area detmnited within tfie periphery 53 of tfie 

46 expandmg layer 46; as actually sfiown in FIGS. 1 to 3, 
the sitetrate 54 is sfightly wider and longer than this 
area. 

The substrate 54 can k>e any nonwoven material^ 
capable of d'lffusoig tfie fluid received through the 

so expanding layer 46 and of (fistributing it more evenly on 
the garment facing surface of the expanding layer 46, 
ag.. a hydrophilto nonwoven or tissue layer. The sub-[^ 
strate 54 can be partioJarty useful in combination with 
an expanding layer 46 conprising void spaces 51 in 

55 case of release of sudden gisfies of fluid; the extra fluid 
tfiat is not immediately at>sort)ed witfiin the expancfing 
layer 46 is received by the substrate 54 (firecdy through 
the void spaces 51 and is therefore distributed on the 
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garmem facing surface Of the e)9>ancfing layer 46. 

Aftematively, bi an ennbodiment not illustrated and 
sanSar to that shewn in FIGS. 1 to 3. the 8id)strate can 
oonprise the body facing surface of the sid>stantiaOy 
non expanding aK)sort)ent element 44 of the 8b8ort>ent s 
core 28. to which the smaOer elements 50 of the 
expancfing eJemente 46 can be directly joined with one 
of the methods known on the art e.g. by gluing. 

The smaDer elements 50 forming the eocpancfing 
layer 46 can be disposed at random or arranged in a to 
repetitive pattern; preferred patterns for the smaOer ele- 
ments 50 may be squared array patterns, as iDustrated 
inFIGL 1, or. alternatively, a triangular anay pattern. 

The void spaces 51 comprised among ttie smaller 
elements 50 can have a oonslant width throughout the is 
whole surface of the e)9)ancfing layer 46, as illustrated in 
FIG. 1. or. alternatively, theycan have (fifferentwidtts in 
(fifferent portions of the expanding layer 46. e.g.. void 
spaces 51 of larger width may t>e comprised in the por- 
tion of the expancfing layer 46 which is intended to 20 
receive tfie fluid first The widtti of the void spaces 51 
can be such that tfie smaller elements 50 cover from 
20% to 100% of the total txxiy facing surface of ttie 
expanding layer 46 comprised wittiin the periphery 53 of 
the expancfing lEiyer 46; preferably, the snraller elements 25 

50 cover from 35% to 90%. and most preferably from 
55% to 85% of the total body facffig surface of the 
expanding layer 46 comprised within ttie periphery 53. 

The smaller elements 50 that constitute the 
expanding eienrorrt 46 are coinpl e telyfiree of epcpancfirig 90 
in Z-<firection Independently lirom one another without 
beb)g restrained by ttte surrourvfing zones of tfie 
expancfing layer 46 not yet reached by the fluid. This 
allcMfS a much higher swelfing of localized zones of the 
expanding layer 46 upon ab s o r ption of very limrted as 
amounts of fhid. as may happen when tfie first drops erf 
body fluid are received by the e99)ancfing layer 46. 

The stiffness of tfie opancfing layer 46 is moreover 
very Icmt. and tfiis leacis to a higher flexbflity of tfie 
expanding layer 46. and therefore to a sartilary napMn 40 
20 tfiat is more oomfortatjle to tfie user. 

FIGS. 2 and 3 show the sanitary napkin 20 before 
and after expansion of the eocpanding tayer 46 respec- 
tively. 

FIG. 2 shcMvs the sanitary napkin 20 before the fnst 46 
fluid Absorption, with the exp an cfi n g layer 46 prior to 
swelfing. FKx 3 shows ttie sanitary napkin 20 e9q>anded 
into a tricfimensnnal structure after activation of the 
expanding layer 46 t|X)n absorptnn of a fffst aniount of 
body fluid tn its central zone, which directly involves only so 
the five central smaller elements 50 of the expancfing 
layer 46. in the section shown in the figura The firsi 
release of fluid is rapkfiy aociuired within tfie void spaces 

51 comprised among the smaOer elements 50 first 
reached by the fluid; the void spaces 51 provkJe the ss. 
expancfing layer 46 with a path for initial fhid acquisition 
and witti a broader surface area avaOabie for the fluid 
absorption and cfistrftxjtion wrthin ttie expancfing layer 


46. so allowing a quick and effective swelling. The void 
spaces 51 provide the expancfing layer 46. even after its 
swelling, with a larger void volume available for the 
acquisitkm of further releases of fluid and with adirect 
path through the expanding layer 46 for the fluid trans- 
nvssion to the sibstantiaOy non esqpancfing absori^ent 
element 44. 

t^ absorption of the first amount of body fluid, 
the five central elements 50 of ttie expanding AS 
are capable of swelling In Z-direction completely inde- 
pendentiy of the surrounding, (fistinct smaDer elements 
not yet reached by ttie fluid, wittiout being restrained 
ttienfL The zone of ttie expanding layer 46 ttiat fir^ 
receives ttie fluid may ttierefbre swefl more than if it 
were not formed by decoupled smaOer elements 50 cfis- 
tuxt from one another. 

The ak^sorption of the fluid wittiin the expancfir^ 
layer 46 is promoted by ttie void spaces 51 ttiat increase 
ttie surface area available for the fluid aoquisitton and 
cfistrtxitxxi and provide a preferential path for tfie cfiffu* 
sion of tfie fluid wittim the expancfing layer 46 itself. Tfiis 
alk]ws a higher acquisition speed of viscous body fluids 
as menses and vaginal cOscfiarges and provides an 
eflecttve management of sudden gushes of f lidd. 

In case of release of particulariy heavy flud gushes 
the void spaces 51 aeate a strai^ patti for sencfing 
cfirectty into the substantially non expancfing absort>ent 
element 44 of ttie absort>ent core 28, ttvough ttie non- 
woven of ttie substrate 54. at least ttiat portion of ttie 
fluid that may not be completely acquired wittiin ttie 
expanding layer 46. 

The dimensions of ttie smaller elements 50. 
expressed in terms of ttie surface area of ttie smaller 
elements50,andthewkfihof thevoidspacesSI canbe 
oonslant tttfoughout ttie entire extension of the expand- 
ing l^er 46. as iDustrated in FIG. 1, or. altematively. (fif- 
ferent widttis of ttie void spaces 51 anci/or (fifferent 
swface areas of tfie smaller elements 50 can be 
adopted on (fifferent portiors ol tfie expanding layer 46. 
SmaOer suriiace areas of the smaUer elements 50 gerv 
eraOy pravide a higher swelfing Lgxm activation by even 
very smaO amounts of fluid. whOe larger void spaces 51 
increase ttie capabOrty of ttie expanding layer 46 of/) 
acquiring sudden gushes of fluid and of transmitting ttie/ 
excess fknd ttvough ttie ttiickness of ttie expancfirigi 
layer 46; narrower void spaces 51, on ttie ottier hand. 
Dicre^ ttie capabOity of ttie expanding layer 46 of (fif^ 
ftjsing flud far lirom ttie poinl ttiat is f«st reached by ttie^ 
flukL II 

The right balance among aOttiese (fifferent features 
can be easily defined by ttie man skOled in ttie art 

The expanding layer 46 can also comprise smaller 
elements having a surface area ttiat is larger than ttie 
highest preferred value of 100 mm?. FIG. 4 shows an 
expanding layer 46 ttiat comprises two end portions 55. 
each formed by a single smaOer element 50 having a 
larger size corresponding to about one ttvid of ttie total 
surface area comprised wittiin ttie periphery 53. and a 
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central portion 56 that oomprisas smaOer elements 50, 
each having a surface area comprised in the preferred 
ranga 

Smaller elements 50 can comprise sGts on their 
(\ yybodf fsctfig surface and/br on their garment facing sur- 
\^^^/face; they can also comprise incisions as those 
)y^i desabed in European apiiication EP 96106724.6. 
[}\^^ and/or apertures as those descri>ed in European applh 
y cation EP 96106723.8. both applications filed on 29 
Aprai996. 

In a preferred embociment of the present invention 
the expancfing layer 46 comprises a sheet of conv 
pressed regenerated cellulose sponga 

The regenerated ceflulose sponge that preferably 
constitutes the expandihg layer 46 is a material that is 
n Krwwn in ttie art; examples of suitable material are 

Fde8cn>ed in US. Patent No. 3.954.493. in French Pat- 
ent AppGcation FR-A-2.203.827. and in European Pat- 
ent EP-B-0 293 208. The regenerated oeOulose sponge 
Is a ^wtflift of a material cotTlainlng a ceflulose skele- 
ton. Examples of such sponges include, in adcfition to 
sporiges consisting of cellulose itselt sponges consist- 
ing of a cellulose derivative ^ viscose; a cellulose ether 
and a ceflulose ester, arvf sponges consisting of mbc- 
tures of ttiose materials. 

By way of ecample only, a regenerated cellulose 
sponge may be prepared from a mixture of a viscose 
solution witiil^nfor^^f^^ and a porogenic com- 
pound, ag. crystals of socfium sulphate decahydrate or 
of ariotfrar aDcafi ivietal salt wHh a hi^ content of crystal- 
lized water, tfie final pore dimension being related to 
that of the salt crystate. The viscose solution may k>e 
extruded tivough an extrusion die of the desired sec- 
tion, then let coagulate. The material is washed with 
water after regeneration in order to eliminate tfie salt 
and other possUe sdutile compounds^ then it is drfed 
and, if necessary, compressed to the desired densHy. 

The compressed regenerated ceflulose sponge has 
a network structure tfiat contains ab- bubbles aeated by 
the eiimihalion of tfie sodium sulpfiate crystals^ 

The compressed regenerated ceflulose sponge 
material Is available in various forms, ag. in layers or 
she^ of different densities, tfiidoiesses and t>asis 
wei^Tts; dry densities values for ttie compressed mate- 
rial used for the expancfing l^er 46 of the present ihMeri- 
tion are from 0.1 g/bctol gfoc, while thicknesses may 
range from 0.2 mm to 5 mm. 

The swefling tfxxri liquid absorption of the com- 
pressed regenerated ceflulose sponge material tfiat 
forms ttie expanding layer 46 takes place substantially 
in ttie direction of ttie compression and restores ttie 
pore size of ttie regenerated sponge before ttie oom- 
presskm; it creates a void volume ttiat does not collapse 
In wet concfltions and therefore enables the material to 
rapidly acquire further releases of fluid and to transmit 
them to the undertying absortient element 44 of the 
at>sort)ent core 28. 

In the embodiment fllustrated in FIGS. 1 to 3 the 


total absortient capacity of the sanitary napkin 20 is pro- 
vided for by an at>sort>ent core 28 that comprises and 
GDcpanding layer 46 comprising smaller elements 50 
made of a sheet of compressed regenerated cellulose 
5 sponge, and a substantiaUy non expanding absort)ent 
element 44. 

In a preferred embocfiment (rf the present invention, 
which is iOustrated in FIGS. 1 and 2, the absoft)ent core 
28 comprises a substantiaUy non expancfing absoit>ent 

10 element 44 and an expancfing layer 46 constituted tjy 
smafler elements 50 of compressed regenerated cellu- 
lose sponge witti a dry density of 0.5 g/bc and a thick- 
ness of 2 mm, arranged in a squared anray and witti a 
paralleleplpedal shape having square bases witti a 4 

IS mm side; tfie surface area of each smafler element 50, 
as previously defined, is therefore 16 mm?; all the 
smafler elements 50 comprised in the expancfing layer 
46 are compressed in Z-direction; the expancfing l^rer 
46 is delimited by a periphery S3 that is rectan^ilar and 

so comprises alterr^tivelycfsposedlon^tudlnalskfernar- 
gins and transverse encte t>etng 124 mm long and 29 
mm long, respectively; tfie vokJ spaces 51 have a con- 
stant width of 1 rrvn, and ttierefore tfie total surface area 
of ttie smafler elements 50 constitutes atxxit 67% of tfie 

25 body facing surface of the expanding layer 46 com- 
prised witfun tfie periphery 53 of the expanding layer 46. 
The smafler elements 50 are joined k>y gluing at ttietr 
garment facing surfaces to a suk)strate fiaving the same 
shape and cfimenskms of the perphery 53 of the 

30 expanding layer 46 made of a hydrophiflc thermal 
bonded polypropylene nonwoven layer witti a basts 
wei^of 20g/iTi?. The expancfing layer 46 is positioned 
on the bcxiy facing side of the at)sort}ent element 44 in 
face to face relationship witti it, botti being centered 

35 atxxit botti tongitucfinal and transverse centrelines O-O 
and A-A of the sanitary napkin 20. The ab6ort>ent ele- 
ment 44 of the at>sort)ent core 28 s 207 mm long and 
64 mm wida Suitable sfieets of compressed regener- 
ated ceflulose sponge may t)e ttiose produced by Spon- 

40 tex Franca 

The ooNipressed regenerated celhdose sponge that 
preferably constitutes ttie expancfing layer 46 is capable 
of at>s(xt>ing txxJy f lukis quickly with a large increase in 
Hs volume, generafly from about 2 to 20 tBmes, and usu- 

45 anyfrom5to15timesasvolumeatttietimeofthe 
pressioa The volume increase sut)stantiafly 
corresponds to a swelfing in ttie direction of tfie com- 
pressioa that is DTI the Z-<firec:6on in the sanitary napkin 
20. 

so The sanitary napkin 20 is produced and packaged 
as a conventional flat product, as fllustrated in FIGS. 1 
and 2. After the sanitary napkin 20 has been worn, as 
soon as ttie absort>ed body f luxte come in contact wrtti 
the expanding layer 46, tftis will k)egin to swefl in Z-cfirec- 

55 tion increasing its ttiicAness^ as can be seen in FIG. 3. 
The topsheet 24 follows the sweOing of tfie expanding 
layer 46 straightening out the pleats or folds 52, 
ttierefore inaeasing its widtti wittiout restraining the 
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swelling. 

The swelGng of the oompressed regenerated ceilu- 
loee sponge sheet that constitutes the expanding layer 
46 takes place only upon activation t>y the absorbed 
fluid, tfiatisonlyduringtheuseorthesanftarynaplQnZO 5 
and in dose contact with the user^ anatomy; the forma- 
tion of the tridimensional structure can ther^e 
achieve a much b^ter fit with the anatomy of the user. 
Moreover, the swelfing of tfie compressed regenerated 
cellulose sponge sheet 46 may start where it is actually io 
reached t>y the fluid first; the formation of the tridimen- 
sional structure may also fit, therefore, the different pos- 
sUe ways in which the body fluids may be released by . 
various usefs. 

The decoupled smaller elentents 50 that corstitute is 
the expanding layer 46 make it possble a higher and 
locafized swefling of the smaller elementB 50 ttiat are 
actually reached tiy the body fluid, without the restrain- 
ing effect of the surrounding, still dry portions of the 
expandnig layer 46; this altows the expantfing layer 46 20 
to conform more effectively to the user^ anatomy, even 
upon activation by very smaD amounts of txxly fluid. 

The void spaces 51 alfow a more effective manage- 
ment of sudden gusfies of fluid and a t>etter (fiffusion of 
flifld wittun tfie expanding layer 46. therefore promoting 2s 
a Ngher and more rapid swelling even under ak)sorption 
of smaQ amounts of viscous body fluids. 

The expancfing layer 46 has moreover a very high 
fleodbifi^. even in its dry state before the activation by 
at)80vt>ed kxxly fluids^ and therefore the sanitary napkin 30 
20 is more comfortable for the wearer. 

The expanding topsheet 24 also provktes a com- 
fortable contact with the users anatomy, without 
restraining the eocpansion of ttie sanitary napkin 20 into 
the desired trkfmensfonal structure ipon a ctivafion by ss 
kxxly fhflds. 

The sanitary napkin of the present invention is flat 
prior to use, and may be therefore manufactured and 
packaged more easily than a conventional elasticated 
or pre-formed article. Sirx» tfie trkSmensfonal structure 40 
is formed only durmg the use^ the sanHary napkin of the 
present invention is also easier to wear. 

In an alternate embodiment of the present inven- 
tion, the sanitary napkin 20 may have two flaps (not 
shown), each of which are acigacent to and extend later- 45 
aOy from the skie edge of the absort>ent core. The flaps 
are configured to drape over the edges of the wearens 
panties in ttie crotch region so that ttie flaps are dis- 
posed between the edges of the wearer^ panties and 
tfie wearer's thighs. The flaps serve at least two pur- so 
poses. Rrst the flaps help serve to prevent soifing of the 
wearer's body and panties by menstrual flukJ. preferably 
bylDrmingadouble wall barrier along the edges of the 
panty Second, the flaps are preferably provxtod with 
aUa c h mtar l means on their garment facing surface so ss 
that the flaps can be fokled back under the panty and 
attached to the garment fEuangskJe of the panty In this 
way. the flaps serve to keep tfie sanitary napkin property 


positioned in the panty. 

The flaps may be constructed of various materials 
including materials used for the topsheet 24, backsheet 
26. cornbinatkxis tfiereof, and rnay t>e a larnnate havirig 
tissue in the centre. Further, the flaps may be a sepa- 
rate element attached to the main body of the sanitary 
napkin 20 or can ctxiprto extensions of the topsheet 
24 and/or backsheet 26. It is recommended, however, 
that the flaps have a tiqud impervfous backsheet to pre- 
vent body fhflds whk:h reach the fl^ from soiling the 
edges of the wearer*^ panties. 

Preferred flaps that are suitable or adaptable to the 
sanitary napkin 20 of tfie present invention are dis- 
closed in US. Pat 1^ 4,687,478 issued to Van TQburg 
on Aug. 18, 1987; U.& Pat No. 4,589,876 issued to ^to 
Tilburg on May 20, 1986; and Ua Pat Na 4.608.047 
issuedtoMattbiglyon Aug.26, 1986. 

Optionally, the sanitary napkin 20 may oonprise 
component s that naturaOy wrap the skies of a wearefs 
pantieSb Sanitary napkins fiaving oonponents tfiat natu- 
rally wrap tfie skies of a wearer^ panties suitable for 
use with tfie sanitary napkin 20 of tfie present invention 
are disctosed in US. Patent Application Serial No. 
08^)96.121 entitfed 'Absorbent Article having PSanty 
Ccvering Conponents that ItaturaDy vyfrap the SkJes of 
Panties", filed July 22. 1 993. in the names of Lavash, et 
al and U.a Patent Applfoation Serial hkx 08/277733 
entitfed "Absort>ent Artfoles Having Undergarment Cov- 
ering Components wHh Zones of Extensfofltty". fled July 
20. 1994. In the names of Weinberger, et al. 

The expanding layer 46 for expancfing the sanitary 
napkin 20 into a tridimensional structure during wear 
can t>e oorrprised in the sanitary napkin 20 in any other 
suitable positfon andfor orientation in order to get the 
desired trktimenskxial structure, in particular it can form 
at 1 east part of the garment fadng surface of the at)6ort>- 
entcore 28. 

An optfonal component that can k>e iTKluded in tfie 
sanitary napkin 20 of tfie present Invention is an odour 
control means; any suitable odour control means can be 
incorporated in the sanitary napkin of the present inven- 
tion In any desired form, aooortfing to the tecfvvques 
well krx3wn in tfie art 

In an alternate embodiment Qlustrated in FIGL 5 a 
sanitary napkin 20 a'rnaar to that illustrated in FIGS. 1 
and 2 further comprises an acquisition layer or second- 
ary topsheet 29 positioned between the topsheet 24 
and the ab6ort>ent core 28. Preferably the acquisition 
layer 29 does not oorrpletely overtie the absort>ent core 
28; in the enfoodiment Qlustrated in FIQ. 5 the acquisi- 
tion layer 29 does not cover the expancfing layer 46 that 
is therefore capable of receiving the body flukis (firectfy 
through the topsheet 24. As illustrated in Fia 5 the 
acquisition layer 29 has a discontinuous surface com- 
prising a window whKh is slightiy tonger and wkfer than 
the expanding layer 46; therefore the acquisttion layer 
29 is actually comprised between the topsheet 24 and 
the absorbent element 44 of the absort>ent core 2a 
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Ahemate oonflguralions may also be possible, ag. the 
acquisition layer 29 may oonprise two narroiw stri^ 
grtudinaily oriented and positioned ever the absort)ent 
element 44 off the absorbent core 28 at both sides of the 
expancfing layer 46. Alternatively, the acquisition layer 5 
29 can be comprised between the absort)ent core 28 
and the backsheet 26; further, the acquisition layer 29 
can be comprised between the expanding layer 46 and 
the absorbent element 44 in an embodiment similar to 
thatiDuslratednRG.2. 10 

The acquisition layer 29 may serve several func- 
tions including imprcving widdng of body fluids that 
(firectly reach the acquisition layer 29 over and into the 
absortient core 28. In the embocfiment Qlustiated in FIGL 
5theaoqui8itionlayer29nriayal6oreoeivefluidthalrnay is 
escape laterally from the eaqsancfing layer 46 and direct 
it Into the at>sort)ent element 44 of the absort)ent core 
28. By irrproving wicWng of body fluids, the acquisition 
layer 29 provides a more even distrSsution of the body 
fluids throughout the absort>ent core 28. 20 

The acquisition layer 29 preferatsly conprises 
materials that are capable of acq^'ring liquid very fast, 
and subsequently release it to contiguous byeis with 
substantially rx) retention capacity. 

The acquisition layer 29 may be comprised of sev- 2s 
era) dKferent materials including nonwcven or woven 
webs of synthetic fferes including polyester, polypropyl- 
ene, or polyethylene; natual fixes induding cotton or 
ceOiiose; blends of such f i)re8: or any equivalent mate- 
rials or oombrations of rnaterial&ExarTpies of sarutary 30 
napkins having an aoquisriicn tayer and a topsheet are 
more fully described in U.& Rat Na 4,950,264 issued 
to Osbom and US. Pat Application Serial Na 
07/810,774, -Absorbent Article Having Fused Layers', 
filed December 17, 1991 inthenamesof Cree.elaL as 

The topsheet 24, the acquisition layer 29 and the 
ab8ort)ent core 28 may also be associated in any suita- 
ble manner, in order to insure proper fhiid transfer 
between them, tn a further alternative embodiment tfiat 
is not aiustrated the acquisitx)n layer 29 may be inter- 40 
posed betweian the topsheet 24 and the underlying 
dt>sork>ent core 28 comprising the expanding layer 46; 
the acquisitk)n layer 29 must be left free to fdlow the 
expansion of the cyanding layer 46 upon absorption of 
liqirid. without restraining its swelling. 45 

In the embodment fllustiated in RQu 5 the expand- 
ing layer 46 comprises smaller elemenis 50 ananged in 
tfiesamewaysfiownin FiGLI; they are however cfirectly 
joined to the txx^r facing surface of the sut>stantialty non 
expanding ab6ort)en t element 44, wtich therefore con- so 
stitutes the common sut)strate of tfie smafler elements 
50. 

As illustrated in FIG. 5, tfie pleats or folds 52 are 
positioned at both sxJes of the tongitudinal centretine O- 
O and substantially parallel to it, but in each pleat or fdd ss 
52 the topsheet 24 is folded twice on itself toward the 
lon^tudinal centreline OO of the sanitary napkin 20. 
During the sweOing of the expanding layer 46 ij|X)n fl^ 


absorption the straightening out of the pleats or fioUs 52 
forms a sort of kxigitudinally oriented skJe cuffs 47 that 
provide a t>etter seal against skJe leakage, as illustrated 
inFKx 6; the side cuffs 47 may still be present when the 
sweOing of the expancfing la^ 46 is completed if the 
overall width of the topsheet 24 is slightfy higher than 
Ifiat wfnch would be necessary to follow the complete 
sweQing of the expancfing layer 46. 

An even further embodiment, not Otustrated. that 
can be particularly advantageous In combination with 
an expancfing layer 46 with void spaces 51 can com- 
prise an acquisition layer 29 of the same cGmension of 
the expanding layer 46 positioned adjacent to the gar- 
ment facing surface of the es^iancfing layer 46; the 
aoquisftion layer 29 couU be ag. comprised between 
the expancfing layer 46 and the absorbent element 44 in 
an embocfiment simflar to ttiat illustrated in FIG. 2. The 
acquisition layer in tills case does not acquires fhid first, 
but rather receives extra fhid through tfie void spaces 
51 in the expancfing layer 46 and therefore is capable of 
distriHiting it nwre evenly on tfie garment facing surface 
of tfie expanding layer 46. 

Although tiie disposable absort>ent artide of ttie 
present invention has been described with reference to 
a sanitary napkun. it can be used benefkjally in tiie con- 
text of ottier cOsposable absort)ent articles such as 
panty finers, incontinence articles and (fiapers. The (fis- 
posable absort)ent article may thus also have all those 
features and parts which are typical for products in the 
context of tfieir Dntended use. 

Claims 

1. A disposable ak>sort>ent article for wearing adjacent 
a txxJydisctiarge area, said artide having a longitu- 
dinal centreEne and a lateral centreline orthogonal 
to said longitucfinal centrefine and defihmg longitu- 
dinal and lateral cfirections respectively, said article 
further having a Z-^firection which is orthogonal to 
both sad fengitucfinal and sakl lateral (firecfions, 
said article comprising a liquid pervious topsfieet a 
backsheet joined to said topsheet and an absort)- 
ent core intenmediate said topsheet and said back- 
sheet, said ab6ort>ent core having a txxiy facing 
surface and compris in g an expancfing l^er tfat is 
capable of expancfing said article into a tridimen- 
sional siructiff e while being worn by a user, sakl 
expanding layer beng activated by body flukfs, said 
exparvfing layer l)eirig (fefirnited by a peripfiery and 
laving a txxfy facing suriiace and a garment fadng 
surface; sakl absorbent artide being characterized 
in tiiat sakf eoqpancfing layer comprises a number of 
smaller elements being decoipled from one 
another, sakf smaller elements furttier being copla- 
nar. 

2. Adisposableabsoibentartideacoonfingtodaiml. 
characterized In tiiat each of sakl smaller elements 
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upon activation by body fluids expands sti>stan- 
tiaDy in said Z^ection, to provide said disposable 
absofbent artide with said tridimensional structure. 

A cGsposable absorbent article acoorcfing to any s 
prececfing daim, characterized in that said snnaller 
elements have at least one flat face that is parallel 
to at least one of said body fedng surface or of said 
garment fadng surface of said expanding layer. 


A disposable absort>ent article according to any 
prececfing daim, characterized in that said at least 
one flat face has a surface area that is greater than 
0.2 mnf , preferably liom 02 mm? to 100 mm?. 


B, A (fisposable at>sort)ent article acoordong to any 
prececfing daim, characterized in ttiat said smaller 
elements of said expancfing l^fer are arranged in a 
repetitM pattern 

9l a (fisposable ab6ort>ent article according to ar^ 
precedBig daim, characterized in that said eoqpand- 
ing layer forms at least part off said txxiy facing sur- 
fEKW off said at>scxt)ent (xjre. 
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& A (fisposable absort>ent article accordong to any 
precedDig daim, characterized in that said smaDer 
elements cover from 20% to 100% off the total body 
fadng surface of said expancfing layer within said 
periphery. 20 

6. A (fisposaWe at)sort>ent article according to any 
prececfing daim. c ha rac t eri z ed in that said smaller 
elements of said expancfing layer are jpmed to a 
substrate, or laminated betvveentwvo substrates. 2s 

7. A(fisposak3leak)soit)entartideaccx3nfingtodairn6, 
ciiaracterized in ttiat said substrate forms said gar- 
ment fEKang surface off said exparvfing layer. 
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10. A (fisposable absoft>ent article according to any 
prececfing daim, diaracterized in that said smaHer 
elements off said expancfing layer (X)mprise csom- 
pressed regenerated cefluJose sponge material 
having a cty density of 0.1-9-1 gAx. 4ff 
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